Introduction
Here is a puzzle. According to Bas van Fraassen, to take a realist attitude toward science is to think that scientific theories aim at a literally true story of what the world is like, and that in accepting a scientific theory one believes it to be true (1980: 8) . According to Arthur Fine, to take a non-realist attitude toward science is to take scientific theories "into one's life as true, with all that implies concerning adjusting one's behavior, practical and theoretical, to accommodate these truths " (1984b: 95-96) . Constitutive of both positions is believing that the scientific theories one accepts are true. Where Fine sees quietism-an abandonment of both scientific realism and anti-realism-van Fraassen sees realism. How is this possible? 2 The key to understanding this puzzle involves uncovering the presuppositions about truth and ontology that Fine and van Fraassen bring to their differing construals of scientific realism. Fine argues that what turns his non-realist attitude into either a realist or anti-realist attitude is a particular theory of truth; in so doing, he places a burden on the theory of truth that it cannot bear. Van Fraassen presupposes a certain kind of connection between truth and ontology, and so sees realism where Fine-who rejects that connection-does not. Both thinkers come close to the truth about scientific realism; I shall take what is valuable from their accounts and construct a better understanding of what is at stake between scientific realists and their opponents. The trick to doing so is to appreciate the role that truthmaker theory can play in discussions of realism. Truthmaker theory shows the way to understanding how truth depends upon reality; as a result, it is perfectly suited for navigating the treacherous waters of scientific realism.
This paper explores what I call the three paradigms of scientific realism. There is the truth-mongering paradigm, which reduces the realism debate to a theory about the nature of truth.
There is the epistemological paradigm, which sets up the debate in terms of the right epistemic attitude to take toward science. And, finally, there is the metaphysical paradigm, which construes the debate as one over how to interpret the metaphysical foundations of scientific theories. I advocate the third paradigm. Realism debates are about reality, and a thoroughly metaphysical enterprise like truthmaker theory is the best means for understanding what is at stake in the debate.
Truthmaker theory contributes to the topic of scientific realism in a number of ways.
First, it provides the most tenable answer as to what is at stake in the debate, as offered by the metaphysical paradigm. As a result, it offers a better taxonomy of the terrain, not only accurately locating views on the appropriate side of the realist/anti-realist divide, but also explaining why they belong on the side they do. Also, by correctly identifying what is at stake in the question of scientific realism, the truthmaker theorist reveals that certain attitudes toward science-Fine's non-realist attitude in particular-are untenable. Finally, by showing that the issues underlying scientific realism are alive and well, the truthmaker theorist can make a case for the relevance and importance of the debate, and so provide an answer to skeptics who seek to abandon the question of realism altogether.
2. The Truth-Mongering Paradigm
The truth-mongering paradigm reduces the debate over scientific realism to a debate regarding the nature of truth. The truth-mongering theorist not only thinks that certain views about realism require taking on a particular stance regarding truth, but also that the question of realism just is a question of which theory of truth is correct. Nothing separates the realist, the anti-realist, and the quietist besides their respective views on truth. The principal defender of the truth-mongering approach is Arthur Fine (1984a Fine ( , 1984b Fine ( , 1986 ). Fine's portrayal of the debate bears an appealing theoretical simplicity. Common to all parties to the debate, Fine holds, is a rather "homely" attitude about science. This attitude-the natural ontological attitude, or NOA (pronounced as in 'Noah')-holds that "it is possible to accept the evidence of one's senses and to accept, in the same way, the confirmed results of science " (1984b: 95) . When I see an echidna in front of me, I believe that there is an echidna in front of me. Similarly, if science tells me that echidnas are made of atoms, then I believe that echidnas are made of atoms. NOA prescribes that I take the same attitude toward scientific findings that I do toward the ordinary observations I make with my own senses. NOA takes the findings of science at "face value".
According to Fine, realists, anti-realists, and quietists alike can agree that our best scientific theories are (at least approximately) true. What distinguishes the various positions is what they add to the core doctrine of NOA. The realist adds a correspondence theory of truth:
"The realist adopts a standard, model-theoretic, correspondence theory of truth; where the model is just the definite world structure posited by realism and where correspondence is understood as a relation that reaches right out to touch the world" (Fine 1984a: 52) . The antirealist adds some sort of pragmatic or epistemic theory of truth: "The antirealist may add onto the core position a particular analysis of the concept of truth, as in the pragmatic and instrumentalist and conventionalist conceptions of truth" (Fine 1984b: 97; see also Fine 1986: 157) . The right attitude to take toward science, Fine argues, is simply NOA itself and nothing more. The basic idea is that if we want to understand the practice of science, we should take it simply on its own terms, and not try to add to it various philosophical theses; in particular, we should not attach any philosophical theory about the nature of truth. Hence, Fine writes: "NOA is inclined to reject all interpretations, theories, construals, pictures, etc. of truth, just as it rejects the special correspondence theory of realism and the acceptance pictures of the truth-mongering 4 anti-realisms " (1984a: 62) .
1 NOA all by itself, unadorned by any philosophical theses, is the right attitude to take toward science: it is an understanding of scientific inquiry that is neither realist nor anti-realist.
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Other philosophers have argued (or even just assumed) that particular theories of truth are essential to particular views about realism. 3 My goal is to diagnose, with an eye explicitly directed toward truthmaker theory, why the truth-mongering approach to scientific realism is incorrect. But there is plenty to be said in criticism of the truth-mongering approach independently of truthmaker theory.
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A first problem with the truth-mongering approach is that it turns the question of realism into a question of something else: scientific realism turns out to have nothing in particular to do with the philosophy of science. For Fine, realism is NOA plus a correspondence theory of truth. NOA is not up for debate; everyone who's epistemically sensible embraces NOA, realist, anti-realist, and quietist alike. As a result, the truth-monger argues against realism and antirealism simply by arguing against correspondence and epistemic theories of truth. There is no need to engage the arguments from underdetermination (e.g., Psillos 1999: 156-176) , the pessimistic induction (e.g., Laudan 1981), the irrationality of scientific revolutions (Kuhn 1962), or the no-miracles argument (Putnam 1975 ). All we need to do to solve the realism debate in the philosophy of science is come to sensible conclusions about the nature of truth, an inquiry far removed from the philosophy of science.
Secondly, by turning scientific realism into something else, the truth-monger encounters what we may call the problem of inadvertent (anti-)realism. One of Fine's main contentions is that science does not need to be supplemented by any philosophical theorizing. It does its task just fine without any help from philosophy. Let us admit the point. But we can be interested in the nature of truth for its own sake, not because we are interested in the nature of scientific 1 Notice that I think it is Fine himself who is the truth-monger, for he thinks that truth is the notion that bears all the weight in the debate. I find it ironic that someone like Fine, who has a rather deflationary attitude about truth, puts so much theoretical weight on it nonetheless.
2 Interestingly, Fine's fellow truth-monger Putnam refers to just this kind of attitude as a species of realism. See Putnam 1975 Putnam -1976 . For more truth-mongering, see Putnam 1982 , Ellis 1985 , and Jardine 1986 See, e.g., Bonjour 1985 : 160, Railton 1986 , Wright 1986 and 1992 , Fales 1988 , Jennings 1989 : 240, Matheson 1989 , Bigelow and Pargetter 1990 : 442, Musgrave 1996 : 23, Timmons 1999 : 36, Taylor 2006 , Williams 2006 6
The fourth and final reason to reject the truth-mongering paradigm-and here we may segue into the discussion of truthmaking-is that it leaves no conceptual room for those who reject both correspondence and epistemic theories of truth, but yet do not give up altogether on the theory of truth. Specifically, it ignores deflationary theories of truth (e.g., Horwich 1990 ).
Deflationists about truth generally agree that truth is not a metaphysically substantive property.
Truth is an important expressive device-useful for disquotation, generalization, forming anaphora, etc.-but nothing more. As such, truth is not to be identified with any complex property such as correspondence with the facts or practical utility. As previously defined, the truth- To be fair, when Fine and Putnam were putting forth their views in the seventies and eighties, deflationist views of truth did not have the same grasp on the philosophical mindset that they enjoy today. Nonetheless, the views of Ramsey (1927) , Ayer (1952) , and Quine (1970) were hardly unknown at the time (quite to the contrary), and it is surprising to see how their deflationary views seem not to earn a place in the truth-mongers' setting up of the issue. , and yet admits that any believer of the sentence (like himself) is ontologically committed to the existence of sets (1948, 1960, 1970) . Now, it is sometimes thought that truthmaker theory just is a kind of correspondence theory in modern dress. Phenomenalists might say certain sequences of observations. Social constructivists might say our discovery of electrons. Notice how the views characteristic of the various parties to the traditional scientific realism debate reemerge when we ask the truthmaking question. They do this even if we are deflationists about truth. The real questions behind the debate persist, even when we set aside the theory of truth.
It would be a great offense to the spirit of Fine's attitude toward science if the NOAer held that while science needs no help from philosophy in understanding the nature of scientific truth, it could benefit quite greatly by being supplemented by a theory of scientific truthmaking.
The genuine NOAer who is truly beyond the realism debate must also reject any theory of truthmaking. Science needs no interpretation, including no ontological interpretation of the sort offered by truthmaker theory. Consequently, we need to understand Fine as suggesting that his non-realist must make no claims at all about the ontology underlying the truths of science: the non-realist is a complete and total ontological agnostic. Hence, the non-realist is forbidden from making even the most modest of claims, such as that 'There are electrons' is true in virtue of the existence of electrons. To do so would be to supplement NOA with a distinctly ontological theory, and science, says Fine, needs no such supplementation. (1986: 176) . Indeed, it cannot have any ontological commitments.
Still, it might be thought that it is simply inconceivable that one could accept the truth of 'There are electrons' without also taking on an ontological commitment to electrons. But here we must be careful not to import any assumptions about how truth depends upon reality, for those are precisely the assumptions that a true metaphysical agnostic must reject. If we assume that Quine (1948 Quine ( , 1960 ) is right about ontological commitment, then of course we will assume that anyone who accepts the truth of 'There are electrons' will take on an ontological commitment to electrons; Fine, however, cannot make this assumption and still claim to be an ontological agnostic. Besides, Quine's is not the only game in town. Jody Azzouni (2004) We can now appreciate why the truth-mongering approach to scientific realism should be rejected. By not sufficiently distinguishing issues concerning truth from issues involving truthmaking, the truth-mongers come to see the former as essential to the debate, whereas the latter is really the crucial notion. Once we relocate the debate to one about what makes scientific claims true, the possibility of debate between realists and anti-realists reemerges. For example, do we need unobservable entities as truthmakers for scientific claims, or can we make do with merely the realm of the observable? The truth-mongering approach never gets to the heart of the real metaphysical debate. When we expand the truth-mongering paradigm to include the theory of truthmaking, then we see that Fine's preferred non-realist stance loses its plausibility, due to its radical ontological agnosticism. Fine's approach is no longer the most homely game in town.
In closing, we may acknowledge something importantly right about the truth-mongering paradigm. Fine's insight is that the realist needs to add something that goes above and beyond NOA. Infamously, Fine describes that something more as "a desk-thumping, foot-stamping shout of "Really!"" (1984b: 97). But there is no distinction between being true and being really true, and loud noises add no cognitive content to our utterances. What really needs to be added is a realism-relevant theory of truthmaking that will supply a realist ontology that grounds the true claims of science. That the distinction between truth and truthmaking is so easy to collapse is evident in the following observation of William Newton-Smith: the "realist wanted to say that our theories are true or false in virtue of an external reality and she or he used the vocabulary of correspondence in an effort to convey this" (1988: 188). Correspondence is not the way to convey this important idea; truthmaker theory offers the right way to understand what it is in virtue of which our theories are true or false. The epistemological paradigm of scientific realism treats the debate as one about the proper epistemic attitude to take toward scientific inquiry. This approach is advocated most prominently by van Fraassen, who writes that scientific realism "concerns our epistemic attitude toward theories rather than their internal structure" (1976: 632). According to van Fraassen, 12 Related to the truth-mongers are the reference-mongers. Often, scientific realism has been defined with explicit connection to the theory of reference. The theory of reference has played a central role in both defenses (e.g., Boyd What makes it possible for these anti-realists to be anti-realists in spite of accepting the literal truth of their respective domains is that they don't believe that the literal truth of the theories forces a realism-relevant ontology onto them. That ontology is the issue, not literality.
Returning to the scientific case, imagine a more traditional anti-realist (such as a conventionalist, positivist, or instrumentalist), constructive empiricist, and realist discussing 'There are electrons'. Suppose they all accept some scientific theory of which it is a consequence.
The anti-realist and realist agree that it is true, whereas the constructive empiricist announces agnosticism. Van Fraassen would say that the anti-realist thinks it is non-literally true, and that the realist thinks it's literally true. But might it be possible for the two to come to agree upon its meaning after all? Suppose that the realist and the anti-realist come to the table with rather thin semantic theories, or with perhaps none at all. Perhaps they are both use-theorists, or agree on some sort of inferential role semantics (e.g., Brandom 1994) . If so, we can still find room for non-semantic disagreement between them, and so we do not have to hold that they are simply talking past one another. The disagreement will be an ontological one. The realist thinks that 'There are electrons' is made true by electrons. But electrons, were they to exist, would be unobservable. So the anti-realist does not believe in such things. But the anti-realist does think that 'There are electrons' is true, and so must offer a competing story about what makes it true, since electrons aren't around to do the trick. Just how the story goes might be quite complicated, perhaps involving cloud chambers, readings on galvanometers, and the like. In any event, the resources for making the sentence true will be limited to the observable. For the anti-realist, the observable world itself suffices to ground the truth of 'There are electrons'; the realist disagrees, and takes on an additional ontological commitment involving unobservable entities. Such ontological disagreements may persist even if there are no semantic disagreements involved.
As We may now appreciate how we can more fully shed the trappings of linguisticism from the question of scientific realism. The dispute need not be over how to semantically interpret theories, or whether we should construe them literally or non-literally. The instinct behind van
Fraassen's appeal to literal truth is better satisfied by appeal to truthmaking. In the next section, we shall spell out this distinctly metaphysical approach to the topic of scientific realism.
The Metaphysical Paradigm
Our original puzzle involved how distinct theorists, both accepting the full truth of a scientific theory, could end up on very different sides of the realism debate. We now know the answer. To get from truth to realism, we need the right sort of connection. Let us now take a look at the field of views in the scientific realism debate through the lens of truthmaker theory.
In so doing, we may offer a proper articulation of the metaphysical paradigm of scientific realism, which will show just what is at stake in the debate between realists and their opponents.
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According to the metaphysical paradigm, our commitments with respect to scientific realism are determined by the metaphysical and ontological commitments that we take to accompany our scientific commitments. In accepting a scientific theory, to what metaphysical or ontological account of the world are we committed? Scientific realism is a commitment to the (at least approximate) truth of our best scientific theories, and a commitment to a realism-relevant set of truthmakers in virtue of which those theories are true. Scientific anti-realism either abandons the first commitment (thereby nullifying the second), or keeps the first, but supplements it with an anti-realism-relevant set of truthmakers. Truthmakers, then, are not exclusively for realists. Anti-realists, too, can admit that the truths they accept are made true.
Their anti-realism will be due to the nature of the truthmakers they provide. Quietists, regardless of what they think about the truth of the theories they accept, must remain fully agnostic about what makes them true. According to the metaphysical paradigm, then, one's stance regarding scientific realism depends upon what one takes to be the reality underpinning scientific theories.
The metaphysical paradigm rightly restores metaphysics to the center of the debate.
14 So what makes for a realism-relevant or anti-realism-relevant theory of truthmaking?
There may be no simple answer, and I do not intend to give a full analysis. Nor should we hope for one. Realism debates come in various forms, and are motivated by different considerations in different areas. Still, mind-independence of some sort seems to be of paramount importance in much of the scientific realism literature. 15 The kinds of truthmakers relevant to realism are the kinds of things that would still exist even if we didn't. Truthmakers that are indicative of antirealism, by contrast, are likely to be entities that somehow depend upon us for their existence.
Rather than attempting to offer precise analyses of realist and anti-realist accounts of truthmaking, it will be more instructive to attend to specific views inside the realism debate, and see how their status vis-à-vis realism is best understood by attending to how they approach our 13 See also my 2012, which articulates my general truthmaking treatment of realism, of which the present account is an instance.
14 In this respect I am fully in line with Devitt's non-semantic approach to realism, according to which doctrines concerning truth and doctrines concerning realism do not entail each other (1984, 1991 1986: 253 and 1992: 158-159 Where scientific realism becomes controversial is in the realm of the unobservable.
Realists maintain the reality of the unobservable world, and commit to it in order to find truthmakers for the truths they believe about the unobservable. The truthmakers realists offer are of the standard realism-relevant variety: the truthmakers for claims about the unobservable are just as mind-independent as are the truthmakers they posit for claims about the observable. As should now be clear, the metaphysical paradigm accurately locates the various views concerning scientific realism on the appropriate side of the realism/anti-realism divide. Realists are those who take on a commitment to a mind-independent unobservable reality that grounds the truth of scientific theories. Constructive empiricists maintain agnosticism with respect to such things. Because they do not embrace that reality, constructive empiricists are not realists. 16 To be more precise, constructive empiricists hold that all that science requires of us when we accept its theories is that we believe them to be empirically adequate. But there could be extrascientific reasons for believing in the unobservable portions of theories. Constructive empiricists qua scientific thinkers must remain agnostic about electrons, but they might renounce such agnosticism for other reasons external to the scientific enterprise.
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Other anti-realists may agree with the realists and empiricists about what would make true our scientific theories, but exchange the empiricists' agnosticism for atheism: such things do not exist, and so the theories that require them turn out to be false (even if perhaps useful for other reasons). Here we make room for scientific error theorists and fictionalists (e.g., Duhem 1954 Structural realism maintains that despite the radical change to our scientific worldview that occurs during scientific revolutions, something at the level of structure remains constant. Hence, the structural realist relies on a distinction between structure and nature. There is structural continuity as we progress through different theories, even if theories change with respect to the nature of the entities that fill those structures. For example, in the shift from Fresnel's theory of light to Maxwell's, the structure of the theory (as given by Maxwell's equations) remained constant, whereas the nature of light on offer shifted (see Worrall 1989) .
A variety of views exist within the structuralist camp. James Ladyman (1998) distinguishes between metaphysical and epistemological structuralism. Epistemological structuralists argue that all that can be known about the unobservable world is its structure (e.g., Russell 1927 and Maxwell 1970) . These modest structuralists, given their epistemological scruples, claim to have evidence for the structure alone, and not for the nature of that which instantiates the structure. The metaphysical structuralist is less modest, and denies knowledge on metaphysical grounds: since there is nothing else to the unobservable besides structure, there is nothing else to be known. Here we have the "ontic structural realism" defended by Ladyman and Ross (Ladyman, Ross, Spurrett, and Collier 2007: 130) .
Given the structuralist's distinction between structure and what fills that structure, we can now locate the various structuralist views on our map of the realism terrain. If indeed the unobservable may be divided into its structure and its non-structure (but see Psillos 1995 and for doubts), then there will be truths about both. The epistemic structuralist thinks that we can add to the knowledge admitted by the constructive empiricist. There are truths about the structure of the unobservable that science offers us, and so we must ask what the truthmakers are for those claims. The answer will most likely be an account of a mind-independent structure to nature, which is why the view is a species of structural realism (cf. Psillos 1995: 23) . There is a real structure to nature which is discovered by the sciences, and this structure grounds the truths about it that we discover. (In principle, there could be a structural anti-realist, but I know of no one who adopts such a position.) The ontic structuralist, by contrast, is a full bore realist, in the sense that science captures all there is to reality; science leaves nothing out. What distinguishes the more traditional scientific realist from the ontic structuralist is that the former believes in more: unobservable structure and unobservable entities that fill those structures. By contrast, the ontic structuralist argues that once science captures the structure of the unobservable, it has captured everything. So the ontic structuralist is an anti-realist about whatever else it is that traditional realists believe in, and from which epistemic structuralists withhold judgment.
In summary, the metaphysical paradigm holds that what is at stake between realists and anti-realists in the philosophy of science is the kind of metaphysical commitments they take on when they accept a scientific theory. The notion of a mind-independent reality is important here, as so many in the literature are happy to observe. Where the literature goes wrong is in too quickly identifying the notion of a mind-independent reality with a correspondence theory of truth, or with some sort of pie-in-the-sky noumenal realm. Realists often make the first mistake, and thus find correspondence theories more plausible than they really are. Anti-realists often make the second mistake, and end up creating straw men for their opponents. 18 Scientific realism, understood correctly, is a thesis about and commitment to the mind-independence of the reality that grounds the truth of scientific theories, standing in stark contrast to idealism, pragmatism, verificationism, and the others. showed how it accurately categorizes the various views available in the literature. Realism about a scientific theory involves taking that theory not only to be true, but also to be made true by a mind-independent reality. Anti-realism consists in either not taking the theory to be true, or
showing how the theory is made true by something other than a mind-independent reality.
Perhaps, at the end of the day, my account can go some way toward convincing those who are skeptical (e.g., Blackburn 2002) that the realism debate in the philosophy of science is live and well.
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